Life history theory predicts that females' age and size affect the level of maternal 1 5 investment in current reproduction, balanced against future reproductive effort, maintenance 1 6 and survival. Using long-term (30 years) individual data on 193 female polar bears (Ursus 1 7 maritimus), we assessed age-and size-specific variation on litter size. Litter size varied with 1 8 maternal age, younger females had higher chances of losing a cub during their first months of 1 9
1 data. Model selection consisted of 5 steps. In step 1, we compared different model structures 9 2 for the intercept (same or different intercept on α and γ ). In step 2 (respectively 3 and 4) we 9 3
tested for the effect of maternal age (respectively maternal size and capture date). Each tested 9 4 variable could influence differently both OR (1: one common coefficient, 2: two distinct ones, 9 5
3: one for α or 4: one for γ ). In step 5, we compared models with additive effects and 9 6
interactions between the previously selected variables. For ease of interpretation, we 9 7 considered young females to be aged between 6 and 9 years old because this should be age at 9 8 their first reproduction; passed 15 years old, we considered females as being old because 9 9
previous studies suggested reproductive and body senescence around that age [18] ; last, we 1 0 0 considered prime-aged females as being aged from 10 to 15 years old. Using these cut-offs, 1 0 1
we fitted an additional model including age as a factor in the model best supported by the data 1 0 2 to assess differences in each age class (Table 2) . Young females (6-9 years old (y.o.)) had a high probability of having twins shortly 1 2 6 after denning (day 90, P(y=2)≈0.9), but it declined within the field season, leading to a higher 1 2 7
probability of having just one cub alive towards the end of it (after day 125, P(y=1)≈0.9, 1 2 8 Figure 1a ). Early in the season, prime-aged females (10-15 y.o.) also had a higher probability 1 2 9
of having two over one cub (P(y=2)=0.7 and P(y=1)=0.3, Figure 1b ) while older females (>15 1 3 0 y.o.) had similar probabilities of having singletons or twins (P(y=2)≈P(y=1)≈0.5, Figure 1c ).
3 1
In contrast to the marked drop in spring litter size with time for young females, little variation 1 3 2 was observed for prime-aged (0.7<P(y=2)<0.8 and 0.2<P(y=1)<0.3, Figure 1b ) and old 1 3 3 females (P(y=2)≈P(y=1)≈0.5, Figure 1c ). Examining parameter estimates confirmed that the 1 3 4
interaction term between age and date was only significant for young mothers and not for 1 3 5 older ones (Table 2) . 1 3 6 1 3 7 Litter size globally increased with the size of a mother ( Figure 2 
7 7
We showed that, on average, litter size increased with maternal size. The probability 1 7 8 of having triplets was only shown to depend on mother's size, although the sample size for 1 8 9
Considering results on triplets, we suspect higher individual heterogeneity among the 1 9 0
largest females compared to smaller and medium sized ones. With a larger sample size, this 1 9 1 could be tested by assessing variance in litter size probability. Results on litter size probability 1 9 2
suggest that there is one group of 'good quality females' having triplets and another group of 1 9 3 'low quality females' having singletons. For the latter group, larger size could be associated 
